Communication between white cells and the abnormalities of this in leukemia.
The production of white blood cells is mediated by cellular communication. Proliferation and differentiation of granulocytic and monocytic progenitor and immature cells have been studied in detail and are regulated by stimulatory and inhibitory molecules produced and released from the progeny of the progenitor cells. The resultant interactions between cells and cell-derived molecules suggest operable positive and negative feed-back mechanisms during normal hematopoiesis, and what one sees in the end is the net result of these interactions. The complexities of cellular regulation are partially unravelled by physical separation of the different populations and biochemical analysis of the regulatory molecules. Subpopulations of granulocyte-monocyte progenitors (CFU-c) exist and evidence suggests that they vary in responsiveness to different molecules. Stimulatory molecules are themselves chemically and physically heterogenous and, until recently, believed to have similar biological actions, but this concept must be re-evaluated. Different molecules may activate different subsets of progenitor cells, and there is now a role for substances which enhance the stimulatory interactions. Many studies on normal and leukemic cell responsiveness to stimulation must be re-examined in light of this recent information. Several inhibitory substances operate during normal hematopoiesis. Mature granulocytes, progeny of CFU-c, appear to elaborate at least two inhibitory activities. One activity influences immature, recognizable granulocytes and the other indirectly reduces progenitor cell proliferation by decreasing the production and release of molecules which stimulate CFU-c. In addition, mononuclear phagocytes produce and release E-type prostaglandins in direct response to elevated levels of the stimulatory molecules and E-type prostaglandins counteract increased stimulatory levels by decreasing the sensitivity of CFU-c to stimulators. Much of our present level of sophistication derives from in vitro experimentation and it is apparent that we are only beginning to understand these inter-relationships and their relevance to the in vivo situation. However, these in vitro studies have shed light on the interactions occurring during leukemia. Leukemic cells retain the capacity to respond to normal regulators and must therefore be considered dependent rather than autonomous neoplasms. Abnormalities do exist in leukemic cell interactions: the progenitor cells themselves may be defective and leukemic cells may respond to molecules which normal cells do not. The degree of sensitivity to stimulators and inhibitors will have to be carefully investigated to determine if and what differences may exist between normal and leukemic cells. Normal mature granulocyte derived inhibitory activity is quantitatively deficient in leukemic cells but another inhibitory activity which appears to be specifically present in cells from patients with leukemia and some cases of myelodysplasia is present...